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Abstract 
This work demonstrates how the Australian core food groups system can be modified to enable the planning of vegan 
and lactovegetarian diets as well as omnivorous diets. In the modified version the cereals, vegetables and fruits groups 
remain the same as in the core food groups system, while the meat group is replaced with legumes, soya products, 
nuts and seeds. The milk group becomes milk or fortified soya milk, to allow for both lactovegetarian and vegan diets. 
The core food groups standard of 70% of the recommended dietary intake was adopted as a target for determining 
recommendations on the minimum number of serves from each food group. As found in the development of the core 
food groups system, zinc was the most limiting nutrient. Vitamin B 12 and calcium were other limiting nutrients in the 
vegan and lactovegetarian guides. The number of serves from each group required to meet 70% of the applicable 
recommended dietary intake has been calculated for children from four years old, adult men and women and pregnant 
and lactating women. It was found that the number of serves from each food group required in the vegan and 
lactovegetarian planning guides was in most cases similar to the number of serves of corresponding core food groups 
specified for a particular population group. This suggests that the vegan and lactovegetarian planning guides could be 
incorporated into a modified core food groups planning guide. Such a guide would cater for the general omnivorous 
population as well as for those seeking to avoid meat and/or dairy products. (Aust J Nutr Diet 1999:56:22-30) 
Key words: vegan, vegetarian, food guide, food groups, dietary planning. 
 
Introduction 
The National Nutrition Survey of 1995 (l) found that 4.9% of females and 2.6% of males over 19 years old reported 
following a vegetarian diet. It has been reported that the prevalence of vegetarianism and veganism is increasing in 
the United States and the United Kingdom (2), but it is not known whether a similar increase is currently being 
experienced in Australia. It has been proposed that humans in general should adopt a diet less reliant on animal 
products in order to support the population, as the production of animal-derived foods uses more resources and 
causes more harm to the environment than the production of plant-derived foods (3). 
 
Food planning guides currently in use in Australia (such as the five food groups, CSIRO's 12345+ and the Australian 
Nutrition Foundation's healthy eating pyramid) generally do not cater well for vegetarians, as few, if any, foods are 
suggested as alternatives to meat. Food guides which promote dairy products as essential and do not suggest 
alternatives are unsuitable for vegans. Both the Australian Nutrition Foundation and Sanitarium Health Food Company 
have published vegetarian diet pyramids, but these do not provide quantitative guidelines in terms of serve sizes or 
other quantitative measures. There does not appear to be a readily available scientifically validated food guide 
designed for vegetarians or vegans in Australia. 
 
Several food guides for vegetarians have been developed overseas (4,5). However, as these did not use Australian 
food composition figures or recommended diettary intakes (RDIs) and have not been analysed in terms of their ability 
to supply all limiting nutrients (such as zinc), it was felt by the author that an Australian food guide for lactovegetarians 
and vegans would be useful. 
 
The core food groups (6) were developed to reflect current Australian RDIs, dietary guidelines and the food 
composition data. This system supersedes the five food groups system which was developed over 20 years ago. The 
core food groups system does not provide non-animal alternatives to cow's milk and suggests only '1/4 cup cooked 
beans' as an alternative to meat. It was considered appropriate to adapt the core food groups to cater for vegan and 
lactovegetarian diets as it is anticipated that this system will serve the basis for dietary planning guides in Australia for 
years to come. 
 
A reduction in the consumption of animal products with a corresponding increase in the consumption of plant products 
may be expected to bring health benefits such as those associated with decreased consumption of saturated fat and 
increased consumption of fibre. However, reports of both health benefits and risk of nutritional inadequacy attributed 
to vegetarian and vegan diets have appeared in the literature (7,8). Clearly any attempts to obtain increased health 
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benefits by avoiding or selecting particular foods needs to be done with an awareness of the means of meeting 
essential nutrient requirements. Information on planning a nutritionally adequate vegan or vegetarian diet should 
enable such diets to be planned to minimise potential health risks while maximising potential health benefits. Also, 
the inclusion of non-animal alternatives in the meat and milk groups of the core food groups would assist in promoting 
these as viable dietary choices, enabling omnivores to increase the variety in their diets. Furthermore, it would assist 
in dietary planning for those who do not necessarily identify themselves as vegetarian or vegan but who wish to 
consume more plant foods or avoid dairy products or meat for health, ethical or medical reasons. 
 
The present study aims to adapt the core food groups to enable the planning of lactovegetarian and vegan diets to 
meet the nutritional needs of both children (from four years of age) and adults, including pregnant and lactating 
women. 
 
Methods 
Modelling of the food groups 
The core food groups system was developed using a food modelling process, whereby food groups were defined, their 
nutrient content calculated, and then the number of serves appropriate for various age groups (from four years) as 
well as during pregnancy and lactation was determined (6). Initially the modelling process aimed to meet 100% of the 
RDI for the nutrients (other than energy) for which there is an Australian RI)I. Subsequently 97% was considered to be 
an appropriate cut-off point and at this stage the limiting nutrients were reviewed. The most limiting nutrient was 
zinc. Taking into account that individual requirements may be less than the RDI, and that the RDI for zinc has a safety 
margin of 14 30% above the mean estimated requirement (9), and the other limiting nutrients (calcium, magnesium, 
iron and vitamin A) have safety margins consistent with this, it was considered appropriate to set 70% of the RDI as 
the modified target. Also, as the core food groups system was not intended to provide 100% of energy requirements, 
it would be expected that the additional foods chosen to meet energy requirements would contribute to the intake of 
limiting nutrients. It was assumed that all target levels of nutrients would be obtainable from the diet, with the 
exception of iron intakes recommended during pregnancy. 
 
Cashel and Jeffreson (6) examined three core food groups diet models, with model B (mixed cereals, 75% fat-trimmed 
cooked meats, fruit, vegetables and reduced fat milk) being best able to supply essential nutrients. Under this model 
zinc, vitamin A, calcium, magnesium and iron were the critical determinants of the quantities of foods needed. It is 
worth noting that while the fruit and vegetable groups were modelled on the actual consumption of these foods within 
Australia, the cereals, milk and meat groups were not. Here the influence of the dietary guidelines is evident, with a 
more prescriptive approach being taken, encouraging greater consumption of wholegrain cereals, leaner meat and 
lower fat milk than is currently practised in the Australian population. 
 
In this paper, the core food groups model B was adapted in order to develop food groups suitable for vegans and 
lactovegetarians. The meat group was replaced with vegetable protein foods and fortified soya milk was added to the 
milk group, thus allowing for the planning of both vegan and lactovegetarian diets. 
 
The foods within the vegetable protein group were selected on the basis of being readily available, of there being 
reliable information on their nutrient content, and on their potential contribution of limiting nutrients. This was 
considered appropriate since there is limited information available on the consumption pattern of these foods 
amongst Australian vegetarians and vegans, and since the purpose of a food guide is to guide food choices rather than 
merely reflect current practices. Likewise, in the core food groups system the meat group consisted of 75% trimmed 
beef and the milk group of fat-reduced protein increased milk rather than being a reflection of the apparent 
consumption of animal protein and dairy foods within Australia. 
 
Fortified soya milk was chosen as the alternative vegan choice in the milk group as it has a similar nutrient profile to 
cow's milk in terms of calcium and vitamin B12. 
 
The adapted food groups were legumes, soya products, and nuts and seeds. The first step in determining the nutrient 
profile of this group was to define what constituted each of the 'subgroups' i.e. legumes, soya products, and nuts and 
seeds. 
Legumes: A serve of legumes was defined as an equal portion of kidney beans, lentils, chickpeas and baked beans. 
Soya products: Readily available soya products (other than soya milk) are whole (unprocessed) soya beans, tofu, 
tempeh and textured vegetable protein (TVP). Complete nutritional data were available only for whole soya beans and 
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TVP, and the average of these data were used. Data on tofu indicate that its zinc content (expressed in milligrams of 
zinc per kilojoule) is similar to that of whole soya beans (10). The calcium and magnesium content of tofu varies 
depending on whether the coagulant used is calcium sulphate or magnesium chloride, but in any case it is expected 
to be at least as rich in these nutrients as whole soya beans. As tempeh is made of fermented whole soya beans, it 
would be expected to be of similar nutritional value to the unprocessed beans, especially for the mineral elements 
such as iron, zinc and calcium. There is evidence that the processing of soya beans into tofu or tempeh may increase 
the bioavailability of some nutrients, including iron (Il). 
Nuts and seeds: Within this subgroup equal weighting was given to peanuts, almonds, sunflower seeds and sesame 
seeds. Given the lack of information on typical consumption patterns of these amongst Australian vegetarians, the 
choice of nuts and seeds and their weighting is arbitrary. Peanuts and sesame seeds were included as they are both 
readily available in paste form, and may therefore be useful sources of nutrients for young children. Although there 
were some reservations about including nuts and seeds due to their high fat content, they are relatively rich in zinc, 
and may also be useful as energy-dense foods for growing children or people wishing to gain weight. 
 
Serve sizes for the legumes, soya products, nuts and seeds group 
For the meat group in the core food groups the nutrient profile was provided for a 30 g serve, providing 245 ICJ and 8 
g of protein. It was considered appropriate by the author to deem a 'serve' of legumes or soya products to be 100 g of 
cooked and drained legumes or rehydrated textured vegetable protein, providing approximately 300 kJ and 7 g of 
protein. However, as the energy density of nuts and seeds is considerably higher than that of legumes and soya 
products, a serve size of 25 g was considered appropriate; this amount providing similar amounts of protein and zinc 
(the most limiting nutrient) to 1100 g of legumes or soya products. 
 
For the purposes of determining the average nutrient profile a single serve from the legumes, soya products, nuts and 
seeds group, it was decided by the author to allocate 25% of the weighting from a serve of legumes other than soya 
beans, 50% from soya products and 25% from a serve of nuts and seeds. This allocation of weighting is somewhat 
arbitrary, due to a lack of data on the typical consumption pattern of these foods by vegetarians. 
 
The fortified soya milk group was deemed to consist of 50% full fat and 50% reduced fat fortified soya milk, as  both 
varieties are readily available in Australia. (Data used were from commercially available brands.) 
 
The food groups used 
Thus the food groups used in developing the guides for lactovegetarian and vegan diets were: grains and cereals; 
vegetables; fruit; legumes, soya products, nuts and seeds (vegetable protein foods); and milk (for lactovegetarian 
diets) or fortified soya milk (for vegan diets). 
 
For the first three groups, the nutrient composition data from the core food groups paper were used (6). The data for 
legumes, nuts and seeds were obtained from Nutritional Value of Australian Foods (12), as were the data on full fat 
soya milk. The data on TVP and on reduced fat fortified soya milk were from Composition of Australian Sanitarium 
Products (13). 
 
Serve sizes 
The serve sizes used for each food group were as follows: 
  cereals: 30 g bread or 90 g cooked rice or pasta, or 20 g ready to eat breakfast cereal 
 vegetables: 75 g cooked vegetables (1/2 cup) or one cup of salad vegetables 
 fruit: 150 g edible portion of raw fruit, equivalent to a medium apple, banana or orange 
 (The serve sizes for cereals, fruit and vegetables are the same as for the core food groups.); 
  legumes, soya products, nuts and seeds: 100 g cooked legumes or 100 g rehydrated textured vegetable protein or 
25 g raw nuts or seeds 
 milk or fortified soya milk: for the purposes of expressing the amounts of milk or soya milk required, the quantities 
calculated were rounded up to the nearest 50 ml. 
 
Determination of the number of serves required 
After determining the food groups and calculating the nutrient composition data, the next step was to determine how 
at least 70% of the RDIs could be met, for all nutrients except energy. Where a recommended range of intakes was 
given for a nutrient, the value chosen for the RDI for the purpose of calculations for this paper was based on how this 
was done in the core food groups, with the exception of iron. The RDIs for iron arc expressed as a range in order to 
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allow for differences in bioavailability of iron from different Australian foods (9). As the iron from plant foods is less 
well absorbed than haem iron, the uppermost end of the RI)I range was chosen. For protein, the midpoint of the 
recommended range was used, and for sodium and potassium the lower limit of the range was used. It was not 
intended that energy recommendations be met by this system, as it is intended to provide only the basic or 'core' dict. 
 
For vegan diets 
The first step in determining the number of serves required was to first look at ways that limiting nutrients could be 
provided using the vegan food groups. The limiting nutrients were assumed to be those that have been identified as 
being less readily available in plant foods than in animal foods, i.e. vitamin B 12, calcium, iron and zinc. Vitamin D is 
not present in any of the vegan food groups (although vegan margarines are fortified with vitamin D), but it is generally 
assumed that in Australia adequate supplies of this vitamin are obtained by exposure to sunlight under normal 
circumstances. (People confined to indoors may require a vitamin D supplement.) Vitamin B 12 was considered first, 
as it is reliably present in only the milk or fortified soya milk group. It was decided that 70% 'of the RDI would be an 
acceptable level to provide for adults, considering that the requirement is considered to be between 0.5 and 1.0 gg 
per day, with an additional 0.2 µg to meet foetal demands and 0.6 µg to cover the amount secreted in breastmilk (9). 
However, it was decided by the author that 100% of the RDI should be supplied for children under 12 years. The extra 
safety margin was considered prudent as vitamin 1312 deficiency can take less time to develop in children than in 
adults (due to lower stores) and can have irreversible effects (14). 
 
Zinc was considered next. After determining how many serves from each food group were needed to supply 70% of 
the RDI for zinc, it was found that this number of serves provided at least 70% of the RDI for all other nutrients except 
for iron and folate during pregnancy. The addition of extra fruit serves for pregnancy was required to increase the 
folate level to 70% of the RDI. As in the core food groups system, it was not considered practicable to aim for 70% of 
the RDI for iron for pregnant women. 
 
For lactovegetarian food diets 
The above process was repeated, using the data for the milk group in place of the soya milk data. 
 
Results 
Table 1 compares the nutrient profile of the legumes, soya products, nuts and seeds group with the meat group. Table 
2 compares the nutrient profile of the fortified soya milk group with the milk group. 
 
Table 1. Comparison of the nutrient profiles of the meat group with the legumes, soya products, nuts and seeds 
group 
 
 
 
 
 
 
 
 
 
 
 
(a) a serve = 100 g cooked legumes or rehydrated TVP or 25 g nuts or seeds  
(b) Numbers in parentheses indicate the range for that nutrient, depending on the particular food choice. 
  
 Meat Vegetable Protein 
Portion 30 g 1 serve (a) 
Energy (kJ) 244.57 476.42 (285-655) (b) 
Protein (g) 8.27 10.21 
Fat (g) 2.89 5.66 (0.4-13.9) 
Carbohydrate (g) 0.01 5.59 
Fibre (g) 0.00 4.2 (1.55-7.2) 
Calcium (mg) 4.53 55.79 
Magnesium (mg) 6.58 62.13 
Iron (mg) 0.59 2.04 
Zinc (mg) 1.13 1.33 
Vitamin A (R.E. µg) 5.98 1.03 
Thiamin (mg) 0.05 0.09 
Riboflavin (mg) 0.07 0.42 
Niacin equiv. (mg) 3.16 2.65 
Vitamin C (mg) 0.00 0.00 
Folate (µg) 3.82 No data 
Vitamin B12 (µg) 0.5 0.00 
Sodium (mg) 22.54 174.4 (8-400) 
Potassium (mg) 90.35 477.33 
  5 
Table 2. A comparison of the nutrient profile of the milk group with the fortified soya milk group 
 
 
 
 
Table 3 shows the nutrient profile for each of the food groups used in the vegan and lactovegetarian systems. Table 4 
compares the number of serves required from the core food, vegan and lactovegetarian systems to meet at least 70% 
of the RDI for all nutrients except energy. 
 
 
Table 3. Nutrient profile of the food groups used for vegan and lactovegetarian diets 
 
 
 Cereals Vegetables Fruit Vegetable 
Protein 
Milk Soya Milk 
Portion 1 serve 75 g 150 g 1 serve (a) 100 ml 100 ml 
Energy (kJ) 293.63 32.85 287.01 476.42 
 (285-655) (b) 
234.0 230.0 
Protein (g) 2.44 1.54 0.11 10.21 4.26 3.55 
Fat (g) 0.68 0.13 0.11 5.66  
(0.4-13.9) 
1.87 2.1 
Carbohydrate (g) 13.4 5.99 15.62 5.59 5.82 5.45 
Fibre (g) 1.39 1.19 2.24 4.2 (1.55-7.2) 0.00 0.25 
Calcium (mg) 11.31 8.58 26.88 55.79 149.76 116.0 
Magnesium (mg) 14.22 10.45 15.25 62.13 13.52 11.00 
Iron (mg) 0.65 0.39 0.51 2.04 0.00 0.5 
Zinc (mg) 0.28 0.28 0.23 1.33 0.52 0.2 
Vitamin A (R.E. µg) 0.19 108.54 25.77 1.03 17.68 39.00 
Thiamin (mg) 0.08 0.04 0.05 0.09 0.04 0.05 
Riboflavin (mg) 0.07 0.02 0.05 0.42 0.16 0.18 
Niacin equiv. (mg) 1.24 0.87 0.66 2.65 0.73 0.45 
Vitamin C (mg) 0.00 13.37 42.64 0.00 1.04 2.00 
Folate (µg) 11.88 16.7 23.55 No data 6.19 3.90 
Vitamin B12 (µg) 0.00 0.00 0.00 0.00 0.41 0.30 
Sodium (mg) 108.84 7.36 2.89 174.4 (8-400) 60.32 40.00 
Potassium (mg) 49.00 223.57 241.95 477.33 192.40 138.00 
 
(a) a serve = 100 g cooked legumes or rehydrated TVP or 25 g nuts or seeds 
(b) Numbers in parentheses indicate the range for that nutrient, depending on the particular food choice. 
 
 Milk Fortified Soya Milk 
Portion 100 ml 100 ml 
Energy (kJ) 234.0 230.0 
Protein (g) 4.26 3.55 
Fat (g) 1.87 2.1 
Carbohydrate (g) 5.82 5.45 
Fibre (g) 0.00 0.25 
Calcium (mg) 149.76 116.0 
Magnesium (mg) 13.52 11.00 
Iron (mg) 0.00 0.5 
Zinc (mg) 0.52 0.2 
Vitamin A (R.E. µg) 17.68 39.00 
Thiamin (mg) 0.04 0.05 
Riboflavin (mg) 0.16 0.18 
Niacin equiv. (mg) 0.73 0.45 
Vitamin C (mg) 1.04 2.00 
Folate (µg) 6.19 3.90 
Vitamin B12 (µg) 0.41 0.30 
Sodium (mg) 60.32 40.00 
Potassium (mg) 192.40 138.0 
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Table 4. Vegan, lactovegetarian and core foods groups diets: number of serves from each food group required to 
meet at least 70% of the recommended dietary intake for all nutrients except energy for adults and children 
 
 Cereals Vegetables Fruit Vegetable 
Protein 
Meat (g) Milk  
 
Soya Milk 
 
Men        
Vegan 7 4 2 3 - - 500 ml 
Lactovegetarian 7 4 2 3 - 350 ml - 
Core Food Groups 7 4-5 2 - 85 g 450 ml - 
Women        
Vegan 7 4 2 3 - -  500 ml 
Lactovegetarian 7 4 2 3 - 350 ml - 
Core Food Groups 7 4-5 2 - 85 g 450 ml - 
Pregnant Women        
Vegan 8 5 4 4 - - 700 ml 
Lactovegetarian 8 5 4 4 - 550 ml - 
Core Food Groups 8 5 4 - 125 g 450 ml - 
Lactating Women        
Vegan 8 6 4 5 - - 600 ml 
Lactovegetarian 8 6 4 5 - 450 ml - 
Core Food Groups 8 7-8 3 - 190 g 450 -600 
ml 
- 
4-7 years old        
Vegan 4 2 1 1 - - 500 ml 
Lactovegetarian 4 2 1 1 - 400 ml - 
Core Food Groups 4 2 1 - 35 g 400 ml - 
8-11 years old        
Vegan 6 3 1 2 - - 500 ml 
Lactovegetarian 6 3 1 2 - 400 ml - 
Core Food Groups 6 3 1 - 65 g 450 ml - 
12-18 years old        
Vegan 7 4 2 3 - - 500 ml 
Lactovegetarian 7 4 2 3 - 350 ml - 
Core Food Groups 6-7 4 2-3 - 85 g 550-600 ml - 
 
 
Quantities of nutrients supplied by the vegan and lactovegetarian systems 
Tables 5 and 6 show the actual amounts of each nutrient supplied by the number of serves specified in Table 4, plus 
the percentage of RDI supplied (shown in parentheses). The amount of energy provided as a percentage of the upper 
end of the RDIs for energy is shown, in order to show that the amount of energy provided by the recommended 
number of serves falls well within this recommendation. 
 
The main difference between the vegan and lactovegetarian systems is that the amount of iron supplied is significantly 
higher for vegans. This is due to the fact that cow's milk lacks iron, whereas soya milk is a reasonable source of iron. 
The amount of iron supplied for pregnant women by the vegan and lactovegetarian systems (20.85 and 17.35 mg 
respectively) does not reach 70% of the upper end of the RDI range (36 mg per day). In the core foods system model 
B, 11.5 mg of iron is supplied, which is 52% of the lower end of the RDI range (22 mg). 
 
The nutrients protein, magnesium, thiamin, riboflavin, niacin, vitamin C, sodium and potassium are consistently 
supplied at levels well in excess of the RDI in both systems. Zinc, vitamin A, vitamin B 12, iron and folate (being the 
limiting nutrients) are in some cases supplied at between 70 and 100% of the RDI. 
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Table 5. Vegan diets: amount of each nutrient (and percentage of recommended dietary intake) supplied by the 
number of serves specified in Table 4 for vegan diets 
 
 Men Women Children Boys Girls 
 <64 
years 
64+ 
years 
<54 
years 
54+ 
years 
Pregnant Lactating 4-7 years 8-11 
years 
12-15 
years 
16-18 
years 
8-11 
years 
12-15 
years 
16-18 
years 
Energy (kJ) 5690 
(44) 
5690 
(54) 
5690 
(61) 
4590 
(71) 
7607 
(77) 
7996 
(68) 
3304 
(46) 
4500 
(49) 
5690 
(47) 
5690 
(45) 
4500 
(51) 
5690 
(55) 
5690 
(62) 
Protein (g) 74 
(135) 
74 
(135) 
74 
(165) 
74 
(165) 
98 
9161) 
106 
(174) 
42 
(200) 
59 
(182) 
51 
(145) 
74 
(110) 
59 
(179) 
74 
(149) 
74 
(132) 
Fat (g) 33 33 33 33 43 48 19 26 33 33 26 33 33 
Carbohydrate 
(g) 
193 193 193 193 259 266 114 181 193 193 181 193 193 
Fibre (g) 33 33 33 33 44 50 16 27 33 33 27 33 33 
Calcium (mg) 915 
(114) 
915 
(114) 
915 
(114) 
915 
(92) 
1276 
(114) 
1224 
(102) 
725 
(91) 
812 
(102) 
915 
(76) 
915 
(92) 
812 
(90) 
915 
(92) 
915 
(114) 
Magnesium 
(mg) 
413 
(129) 
413 
(129) 
413 
(153) 
413 
(153) 
542 
(181) 
614 
(181) 
210 
(191) 
327 
(182) 
413 
(159) 
413 
(129) 
327 
(204) 
413 
(153) 
413 
(153) 
Iron (mg) 15.8 
(226) 
15.8 
(226) 
15.8 
(132) 
15.8 
(316) 
20.9 
(58) 
22.8 
(190) 
8.4 
(105) 
12.2 
(153) 
15.8 
(122) 
15.8 
(122) 
12.2 
(153) 
15.8 
(122) 
15.8 
(122) 
Zinc (mg) 8.5 
(71) 
8.5 
(71) 
8.5 
(71) 
8.5 
(71) 
11.3 
(71) 
12.7 
(71) 
4.2 
(71) 
6.4 
(71) 
8.5 
(71) 
8.5 
(71) 
6.4 
(71) 
8.5 
(71) 
8.5 
(71) 
Vitamin A (R.E. 
µg) 
685 
(91) 
685 
(91) 
685 
(91) 
685 
(91) 
925 
(123) 
995 
(83) 
440 
(126) 
550 
(110) 
685 
(94) 
685 
(91) 
550 
(110) 
685 
(94) 
685 
(91) 
Thiamin (mg) 1.42 
(129) 
1.42 
(158) 
1.42 
(178) 
1.42 
(203) 
1.91 
(191) 
1.99 
(166) 
0.83 
(119) 
1.12 
(124) 
1.42 
(118) 
1.42 
(118) 
1.12 
(140) 
1.42 
(142) 
1.42 
(158) 
Riboflavin (mg) 2.83 
(166) 
2.83 
(218) 
2.83 
(236) 
2.83 
(283) 
3.80 
(253) 
4.06 
(239) 
1.69 
(154) 
2.27 
(162) 
2.83 
(157) 
2.83 
(149) 
2.27 
(175) 
2.83 
(177) 
2.83 
(202) 
Niacin equiv. 
(mg) 
23.7 
(125) 
23.7 
(148) 
23.7 
(182) 
23.7 
(215) 
30.7 
(205) 
33.7 
(187) 
12.3 
(102) 
18.3 
(122) 
23.7 
(119) 
23.7 
(113) 
18.3 
(122) 
23.7 
(132) 
23.7 
(148) 
Vitamin C (mg) 149 
(373) 
149 
(373) 
149 
(496) 
149 
(496) 
251 
(419) 
263 
(350) 
79 
(265) 
93 
(301) 
149 
(497) 
149 
(497) 
93 
(301) 
149 
(497) 
149 
(373) 
Folate (µg) 217 
(108) 
217 
(108) 
217 
(108) 
217 
(108) 
300 
(75) 
289 
(83) 
124 
(124) 
164 
(110) 
217 
(108) 
217 
(108) 
164 
(110) 
217 
(108) 
217 
(108) 
Vitamin B12 
(µg) 
1.5 
(75) 
1.5 
(75) 
1.5 
(75) 
1.5 
(75) 
2.1 
(70) 
1.8 
(72) 
1.5 
(100) 
1.5 
(100) 
1.5 
(75) 
1.5 
(75) 
1.5 
(100) 
1.5 
(75) 
1.5 
(75) 
Sodium (mg) 1520 
(165) 
1520 
(165) 
1520 
(165) 
1520 
(165) 
1897 
(206) 
2161 
(235) 
827 
(180) 
1227 
(205) 
1520 
(165) 
1520 
(165) 
1227 
(205) 
1520 
(165) 
1520 
(165) 
Potassium (mg) 3843 
(192) 
3843 
(192) 
3843 
(192) 
3843 
(192) 
5353 
(268) 
5915 
(296) 
2052 
(128) 
2851 
(143) 
3843 
(192) 
3843 
(192) 
2851 
(143) 
3843 
(192) 
3843 
(192) 
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Table 6. Lactovegetarian diets: amount of each nutrient (and percentage of recommended dietary intake) supplied 
by the number of serves specified in Table 4 for lactovegetarian diets 
 
 Men Women Children Boys Girls 
 <64 
years 
64+ 
years 
<54 
years 
54+ 
years 
Pregnant Lactating 4-7 years 8-11 
years 
12-15 
years 
16-18 
years 
8-11 
years 
12-15 
years 
16-18 
years 
Energy (kJ) 5409 
(41) 
5409 
(51) 
5409 
(58) 
5409 
(68) 
7354 
(74) 
7729 
(66) 
4144 
(58) 
4340 
(47) 
5409 
(44) 
5409 
(43) 
4340 
(49) 
5409 
(52) 
5409 
(59) 
Protein (g) 71 
(129) 
 
71 
(129) 
 
71 
(158) 
 
71 
(158) 
 
97 
(190) 
104 
(170) 
41 
(197) 
58 
(178) 
71 
(139) 
 
71 
(106) 
 
58 
(176) 
71 
(143) 
 
71 
(125) 
 
Fat (g) 29 29 29 29 39 44 16 23 29 29 23 29 29 
Carbohydrate 
(g) 
186 186 186 186 253 260 110 177 186 186 177 186 186 
Fibre (g) 32 32 32 32 42 49 15 26 32 32 26 32 32 
Calcium (mg) 859 
(107) 
859 
(107) 
859 
(107) 
859 
(86) 
1288 
(117) 
1202 
(100) 
744 
(93) 
831 
(104) 
859 
(72) 
859 
(86) 
831 
(92) 
859 
(86) 
859 
(107) 
Magnesium 
(mg) 
405 
(127) 
405 
(127) 
405 
(150) 
405 
(150) 
540 
(180) 
609 
(179) 
209 
(190) 
326 
(181) 
405 
(150) 
405 
(127) 
326 
(204) 
405 
(150) 
405 
(150) 
Iron (mg) 13.3 
(190) 
13.3 
(190) 
13.3 
(83) 
13.3 
(190) 
17.4 
(48) 
19.8 
(124) 
5.9 
(74) 
9.7 
(121) 
13.3 
(102) 
13.3 
(102) 
9.7 
(121) 
13.3 
(102) 
13.3 
(102) 
Zinc (mg) 9.32 
(78) 
9.32 
(78) 
9.32 
(78) 
9.32 
(78) 
12.8 
(80) 
13.8 
(77) 
5.3 
(88) 
9.32 
(78) 
9.32 
(78) 
9.32 
(78) 
7.5 
(83) 
9.32 
(78) 
9.32 
(78) 
Vitamin A (R.E. 
µg) 
552 
(74) 
552 
(74) 
552 
(74) 
552 
(74) 
12.8 
(80) 
13.8 
(77) 
316 
(90) 
426 
(85) 
552 
(76) 
552 
(74) 
426 
(85) 
552 
(76) 
552 
(74) 
Thiamin (mg) 1.31 
(119) 
1.31 
(146) 
1.31 
(164) 
1.31 
(187) 
1.78 
(178) 
1.87 
(156) 
0.74 
(1.76) 
1.03 
(114) 
1.31 
(109) 
1.31 
(109) 
1.03 
(129) 
1.31 
(131) 
1.31 
(146) 
Riboflavin (mg) 2.49 
(146) 
2.49 
(192) 
2.49 
(208) 
2.49 
249) 
3.42 
(228) 
3.70 
(218) 
1.43 
(130) 
2.01 
(144) 
2.49 
(138) 
2.49 
(131) 
2.01 
(155) 
2.49 
(155) 
2.49 
(178) 
Niacin equiv. 
(mg) 
24.0 
(126) 
24.0 
(150) 
24.0 
(185) 
24.0 
(218) 
31.6 
(211) 
34.3 
(191) 
12.5 
(104) 
18.9 
(126) 
24.0 
(120) 
24.0 
(115) 
18.9 
(126) 
24.0 
(134) 
24.0 
(150) 
Vitamin C (mg) 143 
(358) 
143 
(358) 
143 
(477) 
143 
(477) 
243 
(405) 
267 
(355) 
73 
(244) 
87 
(290) 
143 
(477) 
143 
(477) 
87 
(290) 
143 
(477) 
143 
(477) 
Folate (µg) 219 
(110) 
219 
(110) 
219 
(110) 
219 
(110) 
306 
(77) 
294 
(84) 
129 
(129) 
170 
(113) 
219 
(110) 
219 
(110) 
170 
(113) 
219 
(110) 
219 
(110) 
Vitamin B12 
(µg) 
1.44 
(72) 
1.44 
(72) 
1.44 
(72) 
1.44 
(72) 
2.26 
(75) 
1.85 
(74) 
1.64 
(109) 
1.64 
(109) 
1.44 
(72) 
1.44 
(72) 
1.64 
(109) 
1.44 
(72) 
1.44 
(72) 
Sodium (mg) 1622 
(176) 
1622 
(176) 
1622 
(176) 
1622 
(176) 
1949 
(212) 
2192 
(238) 
868 
(189) 
1268 
(212) 
1622 
(176) 
1622 
(176) 
1268 
(212) 
1622 
(176) 
1622 
(176) 
Potassium (mg) 3826 
(191) 
3826 
(191) 
3826 
(191) 
3826 
(191) 
5445 
(272) 
5953 
(298) 
2132 
(133) 
2931 
(147) 
3826 
(191) 
3826 
(191) 
3826 
(191) 
3826 
(191) 
3826 
(191) 
 
Discussion 
Comparison between the meat group and the legumes, soya products, nuts and seeds (vegetable protein) group 
From Table 1 it can be seen that there are some significant differences in nutrient composition between the meat 
group and the legumes, soya products, nuts and seeds group. 
 
Energy and fat 
The vegetable protein foods group is higher in energy and fat than the meat group, which is due to the inclusion of 
nuts and seeds in the former. However, there is a wide range in the energy and fat content of choices within the 
vegetable protein foods group, allowing for the planning of either a low fat or higher fat diet. Nuts and seeds can 
readily be avoided by those requiring lower fat diets, whereas in some cases the higher fat content (coupled with the 
lower fibre and smaller serve size) of nuts and seeds can be used to advantage, such as by small children and the 
elderly, who may have small appetites. The vegetable protein foods are likely to be higher in unsaturated fats and 
lower in cholesterol than the meat group, although this may vary with different choices of protein. Obviously the total 
fat content of the diet will also depend on food choices made in addition to core foods, such as the use of oils, butter 
and margarine. 
 
Fibre 
The meat group is devoid of fibre, whereas a serve from the vegetable protein group contains on average 4.2 g of 
fibre, with a range of 1.55 to 7.2 g. The higher fibre content of the vegetable protein group could be considered as an 
advantage, as it is generally considered that Australians could benefit from increasing the fibre content of their diets. 
As with fat and energy content, the actual amount of fibre consumed will depend on the particular choices made 
within the vegetable protein foods group, as well as by other choices such as whether wholegrain or refined cereal 
products are chosen.   
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Calcium, magnesium and iron 
The amounts of these minerals are significantly higher in the vegetable protein group than in the meat group. Vegans 
and lactovegetarians may obtain significant amounts of calcium from the vegetable protein foods, whereas meat is 
very low in calcium. The fact that a serve from the vegetable protein group contains almost 3.5 times the amount of 
iron as a serve from the meat group is considered advantageous in view of the lower absorption rate of non-haem 
iron. 
 
Riboflavin 
The vegetable protein food group is six times higher in riboflavin than the meat group. 
 
Vitamin Bl2 
The vegetable protein group is devoid of vitamin B 12, whereas a serve from the meat group supplies 0.5 ug of this 
vitamin. Whereas omnivores can obtain vitamin B12 from both the meat and milk groups, vegans and lactovegetarians 
are reliant upon milk products or fortified soya milk as food sources of this vitamin. 
 
Sodium and potassium 
The vegetable protein group is significantly higher in sodium and potassium than the meat group. However, there is a 
wide range in the sodium contents of a serve from the vegetable protein group, ranging from 8 mg for dried boiled 
kidney beans to 400 mg for baked beans. The higher sodium choices within the vegetable protein group could readily 
be avoided by those requiring a low sodium diet. All of the choices within the vegetable protein group, other than 
sesame seeds, are higher in potassium than meat. From a practical viewpoint this could make it more difficult to plan 
low potassium diets for vegans and lactovegetarians than for omnivores, but this is not considered to be of public 
health significance.  
 
Volume of food 
A serve from the meat group is 30 g of meat, whereas a serve from the vegetable protein group is 100 g of legumes or 
soya product or 25 g nuts or seeds. The larger volume of legumes or soya products may be advantageous in terms of 
weight control, but disadvantageous to those with small appetites such as children and the elderly. For these, nuts 
and seeds and their pastes may be useful in providing the required nutrients without the bulk of legumes and soya 
products. 
 
Comparison between the milk group and the fortified soya milk group 
No comparative studies appear to have been done on the relative availability of calcium and vitamin B12 in fortified 
soya milk, but there is no obvious reason why it should be less than for cow's milk. It should be noted that unfortified 
milks such as unfortified soya milks, rice milks and oat milks do not contain vitamin B 12 and are relatively low in 
calcium. 
 
The most significant difference in nutrient content between the milk group and the fortified soya milk group is that 
fortified soya milk contains 0.5 mg of iron per 100 ml. (due to the natural iron content of soya beans), whereas cow's 
milk is devoid of iron. Thus soya milk may be a significant source of iron in the diet of vegans, and may also be a useful 
alternative to cow's milk for those requiring extra iron in their diets, such as pregnant women. 
 
The other noteworthy difference between cow's milk and fortified soya milk is the type of fat: in cow's milk the fat is 
predominantly saturated whereas in soya milk it is predominantly unsaturated fat. Cow's milk is also a source of 
cholesterol whereas soya milk is not. 
 
Comparison of the vegan, lactovegetarian and core foods systems 
Table 4 shows that the number of serves required from each group to meet at least 70% RDI does not vary greatly 
between the vegan system, the lactovegetarian system and the core food groups system. 
For the cereal, fruit and vegetable groups, the number of serves specified in both the lactovegetarian and vegan system 
is the same, and is also the same as in the core food groups system with only the following exceptions. In the core 
food groups system one less serve of fruit and one to two more serves of vegetables are specified for lactating women, 
up to one more serve of vegetables is specified for adult men and women and up to one less serve of cereals is specified 
for 12 to 18 year olds. 
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The number of serves required from the vegetable protein foods group is the same for both the vegan and 
lactovegetarian guides. If a serve from the meat group is defined as 30 g (cooked weight) then the number of serves 
specified from the vegetable protein group is similar to those of the meat group, to within 5 g of meat. The only 
exception to this is for lactating women, where the core food groups system specifics 190 g (i.e. 6+ servings) of meat, 
whereas the vegan and lactovegetarian systems specify five serves of vegetable protein foods. 
 
The amount of cow's milk specified for lactovegetarian diets is the same as or less than that specified in the core food 
groups system, with the exception of the amount specified during pregnancy, where 550 ml. is specified compared to 
450 mL for the core food groups system. However, the amount of soya milk specified in the vegan system is somewhat 
greater than the amount of cow's milk specified in the lactovegetarian and core food groups systems. The amount of 
soya milk specified is dictated by the RDI for vitamin B12, as this is the only vegan group supplying this nutrient. The 
vitamin B 12 content of the cow's milk used to model the core food groups (reduced fat, protein increased) is higher 
than that of fortified soya milk. 
 
Incorporating the lactovegetarian and vegan planning guides into the core food groups system 
The practical significance of the similarities between the number of serves specified for each of the three dietary types 
is that a food guide based on the core food groups system could readily include lactovegetarian and vegan diets 
without needing a totally separate system. A food planning guide based on the core food groups system could allow 
for the planning of lactovegetarian and vegan diets if the core food groups were modified as follows. A serve from the 
meat or meat alternatives food group could be defined as any of the following: 30 g cooked meat, 40 g cooked fish (6), 
100 g cooked legumes, 100 g rehydrated textured vegetable protein, 100 g other soya product (e.g. tofu, tempeh), 25 
g nuts or seeds (or their pastes). It would be appropriate for this group to have a name which reflects the diversity of 
the foods it contains, such as 'meat and vegetable protein foods' or 'animal and plant protein foods' 
 
A serve from the milk group could be defined as half a cup (125 ml..) cow's milk or fortified soya milk, 20 g cheese or 
100 g yoghurt. 
 
The number of serves from each food group would need to be modified only slightly from the core food groups system 
as demonstrated in Table 7. 
 
Table 7. Number of serves from each food group required to meet at least 70% of the recommended dietary intake for all 
nutrients except energy for all dietary groups.  
 
Food Group Men Women Pregnant 
Women 
Lactating 
Women (a) 
4-7  
year olds 
8-11  
year olds 
12-18  
year olds 
Cereals 7 7 8 8 4 6 7 
Vegetables 4 4 5 7 2 3 4 
Fruit 2 2 4 4 1 1 2 
Protein 
Foods 
3 3 4 5-6 1 2 3 
Soya Milk 500 mL 500 mL 500-700 mL 600 mL 500 mL 500 mL 500-550 mL 
 
(a) The number of serves of core foods for lactating women has been adjusted since the original document was published, in accordance with advice from the 
primary author ( 15). 
  
Comments on the methodology 
The methodology used was based on that of the core food groups (6). In modelling the food groups, decisions had to 
be made which at times seemed somewhat arbitrary. Clearly, there is not just one way to model the food groups. A 
different method could have resulted in a quite different outcome. A balance between using apparent consumption 
figures (which tend to assume that Australians will continue to eat similar proportions of foods within a particular food 
group) and a more prescriptive approach (which tends to assume that Australians will heed dietary guidelines) had to 
be reached. For example, if it had been specified for the vegetable group that at least one serve per day should be 
green, or even that at least half of the vegetables consumed should be green, this would have had a very significant 
impact on the nutrient profile of the vegetable group. The zinc content would have been much higher, making it easier 
to reach the target of 70% of the RDI for zinc. As a result, the number of serves recommended from particular food 
groups could have been decreased in many cases. Although examples such as this made it tempting to change the way 
the groups were modelled in the core food groups system, it was decided that it would be more useful to integrate 
the vegetarian and vegan systems into the core food groups system rather than develop a separate system. 
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Comparison of the recommendations for lactovegetarians and vegans with reported intakes 
There is considerable variation between the dietary intakes of individual vegetarians (16). There is no 'standard' 
vegetarian diet, and while some vegetarians may identify with a particular type of diet (such as 'raw food vegan' or 
'macrobiotic'), this is probably the exception rather than the norm. Some individuals are vegetarian for reasons 
primarily related to health, and these individuals may differ in their food choices from individuals who arc motivated 
to be vegetarian for other reasons. Also, some may lack basic nutrition knowledge and food preparation skills, whereas 
others may be skilled in these areas. However, it does appear that the IOods included in the modified core food groups 
system (i.e. cereals, fruit, vegetables,  
legumes, soya products, nuts, seeds, soya milk or cow's milk) are commonly consumed by vegetarians. More research 
on the reported dietary intake of vegetarians in Australia is needed. 
 
Uses and limitations of the modified core food groups 
The use of the modified core food groups would enable nutrition education tools to be developed which can cater for 
lactovegetarians and vegans as well as for omnivores. As well as meeting the needs of these dietary groups, such a 
guide would enable the general omnivorous population to add variety to their diets by including suitable plant food 
alternatives to meat and dairy products if desired. This could be especially helpful for those seeking to reduce their 
intake of saturated fat or increase their intake of fibre, phyto-oestrogens or other beneficial components of plant 
foods. Furthermore, research on the health of vegetarians and vegans suggests that a population shift towards a 'more 
vegetarian' diet could lead to significant public health benefits, including a decrease in the incidence of obesity, 
diabetes, cardiovascular diseases and cancer (7,8,16). 
 
The modified core food groups system is not intended as a food guide in itself. Rather it could serve as a basis for the 
development of a range of food guides and nutrition education tools, varying according to the age, ethnicity, and 
education of the target audience. It does not provide advice on the inclusion of fats in the diet, nor on other dietary 
components such as salt, sugar and alcohol. 
 
The modified core food groups system assumes that adequate vitamin D will be obtained from exposure to sunlight. 
However, there is evidence that not all Australians have adequate serum vitamin D levels (17), which can vary 
according to location of residence, lifestyle, skin pigmentation, diet and use of sunscreens. More research on the 
vitamin D status of vegetarians and vegans in Australia may be useful. 
 
Conclusion 
Nutritionally adequate vegan or lactovegetarian diets can readily be planned using an adaptation of the core food 
groups system. The inclusion of plant-derived alternatives within the meat and milk groups of the core food groups 
would not only enable development of dietary planning guides which cater for vegans and vegetarians, but would 
expand the options for healthy food choices for nonvegetarians as well. 
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